Plants retain the ability to produce organs throughout their life by maintaining active 26 stem cell niches called meristems. The shoot apical meristem (SAM) is responsible 27 for the growth of aerial plant structures. In Arabidopsis thaliana, the SAM initially 28 produces leaves during the vegetative phase and later flowers during reproductive 29 development. In the early stages of floral initiation, a group of cells first emerges from 30 the SAM to form a stereotypically organized meristematic structure on its flank.
Introduction 41
Plants retain the capacity to initiate new organs throughout their life. To this end, they 42 maintain self-sustaining pools of stem cells in organized niches called meristems. 43 The SAM gives rise to most post-embryonic aerial organs thanks to stem cells (Otsuga et al., 2001) . One representative line (thereafter named rev-c1) was further 138 characterized: its leaves were slightly over-curved downward, the number of axillary 139 stems was reduced, 20% of flowers lacked internal whorls, and some rare flowers 140 were replaced by filaments ( Supplemental Figure 3 A,B) . 141 We then crossed this line still containing the REV-targeting CRISPR construct into 142 lfy-12/+ mutants. In the F2, we observed plants with typical lfy and rev mutant 143 aspects as well as plants showing a dramatically enhanced phenotype with nearly all 144 flowers replaced by small filamentous structures. These plants were clearly distinct 145 from rev-like plants that bear distorted flowers (sometimes lacking the inner whorls) 146 and from lfy mutants that lack flowers but display fully developed lateral structures 147 (secondary shoots or shoot/flower intermediates) ( Figure 1A -D). We selected one 148 plant with a clear rev phenotype that was heterozygous for the lfy-12 allele, and 149 which no longer carried the CRISPR construct. Sequencing of REV around the site of 150 Cas9 nuclease activity in this plant revealed a homozygous one base deletion 151 resulting in a premature stop codon in the third exon of REV. This mutation was 152 called rev-c4 (Supplemental Figure 1A) . Co-segregation analysis after one back-153 cross to wild-type showed that the newly observed filamentous phenotype is specific 154 to lfy-12 rev-c4 double mutants (Supplemental Table 1 ). 155 The growth of short determinate filaments instead of flowers suggests that the lfy-12 156 rev-c4 mutant phenotype might arise from a failure to establish a functional floral 157 meristem. To test this hypothesis, we analysed the activity of the pWUS:Venus 158 reporter in inflorescences of the rev-c4 and lfy-12 rev-c4 mutants ( Figure 1E Figure 2E ) in contrast to the SAM, where WUS expression is 166 restricted to the L3. These observations contrast with some previous reports of WUS 167 promoter activity in the L2 of the SAM and the L1 of FMs (Yadav et al., 2011) , but are 168 in accordance with several independent data obtained by in situ hybridization (Yadav 169 and Reddy, 2012; Mayer et al., 1998; Leibfried et al., 2005) . Similar to wild-type 170 plants, the rev-c4 mutants showed WUS expression in flower primordia at stage 2. 171 However, when combined with the lfy-12 mutation, the WUS-Venus signal was 172 strongly altered in primordia ( Figure 1E-N) : more than 50% of the primordia at stage 173 2 or more advanced stages lacked detectable WUS expression (Supplemental Figure   174 4) and about 20% of the primordia showed WUS expression restricted to the axil of 175 the developing filament ( Figure 1I -L, Supplemental Figure 4C ). 176 The presence of filaments that fail to establish a floral stem cell niche in the lfy rev 177 double mutant suggests that REV and LFY act partially redundantly to build a Figure 5 ). We found that in the presence of LFY-VP16, RAX1 192 expression was stronger in early floral meristems and broader in inflorescences, 193 confirming that LFY can promote RAX1 expression in these tissues.
194
Next, we probed the role of RAX1 during FM emergence. Since rax1 mutants have Figure 1 ). For the rax1 rev double mutant, we studied the progeny of a double 243 heteroallelic plant (rax1-c2/3 rev-c2/3). In this rax1-c2/3 rev-c2/3 double mutant, the 244 pWUS:Venus signal was weaker in the first few primordia than in either rax1-c1 or 
306
In silico prediction of putative direct RAX1 targets 307 We aimed at identifying putative direct targets of RAX1 amongst the differentially 308 expressed genes. For this, we determined RAX1 DNA-binding properties using to 14.37 (best RAX1bs). In order to focus on the genes most likely to be direct 318 targets, we arbitrarily set a score threshold of 12 and a pOcc threshold of 0.2 319 corresponding to the top 51 and 33 % respectively. Based on these predictions, we Table 2 ).
323
Among the predicted RAX1 direct targets, we identified ABF2, a protein linked to 324 abscisic acid signalling, confirming previous evidence of ABF2 regulation by RAX1 Table 2 ).
337
RAX1 directly regulates CLV1 expression 338 CLV1, a known negative regulator of WUS, was identified as a putative direct RAX1 339 target and was repressed over two-fold in seedlings in response to RAX1 induction.
340
CLV1 carries two high-score (> 12) RAX1bs in its promoter and coding sequence 341 ( Figure 6A ). In order to determine if CLV1 is a genuine target of RAX1 in the shoot 443 Surprisingly, we did not detect any enrichment in CUC2 transcripts upon RAX1 444 induction. CUC2 was shown to be a direct target of RAX1 (Tian et al., 2014) . 445 However, CUC2 is a target for microRNA degradation and therefore its ectopic Table 3 ). Despite differences in the age and growth conditions of the 451 samples between these two datasets, it suggests that RAX1 and REV act in different 452 pathways that can compensate for each other.
453

RAX1 regulates CLV1 expression 454
Arguably one of the most interesting targets of RAX1 in the FM homeostasis context 455 is the plasma membrane receptor CLV1, which acts as a negative regulator of WUS, 456 restricting the size of the OC (Lenhard and Laux, 2003) . We confirmed that RAX1 Since there is no evidence that LFY/RAX1 or REV act downstream of the L1 signals, 491 we can imagine that they are required to regulate WUS level in parallel of the L1 492 signals. Still, the extension of WUS signal in L1 layer in some mutant combinations 493 we generated also suggests a more direct involvement in the action of L1 signal 494 inhibiting WUS. 
534
Spacers with no predicted off-targets were selected (Supplemental Table 4 ). Spacers Table   540 5). The sequence was subsequently amplified with oGD115 and oGD116, which 541 added the compatible GreenGate overhangs and flanking BsaI sites, and was cloned 542 in pGGC000, producing pGD41. The GR coding sequence was amplified from plants 543 carrying an APETALA1-GR construct (Wellmer et al., 2006) with oGD109 and 544 oGD110 to be cloned in pGGC000 to produce pGD38. For the cloning of GR in 545 pGGD000, a linker sequence was amplified from pGGD001 with oGD118 and 546 oGD119 and the GR sequence was amplified with oGD110 and oGD111. Both or REV carried a homozygous mutation (namely rax1-c1 and rev-c1), however the 581 double mutant line carried heteroallelic mutations at each locus (rax1-c2/c3 rev-582 c2/c3; see Figure S1 ). Progeny of these plants was used for further characterization.
583
CRISPR lines targeting REV were crossed to lfy-12 and T2 was screened for double 584 mutant genotype. A line carrying homozygous mutation at the REV loci (rev-c4) and 585 heterozygous lfy-12 mutation was selected. In vitro DNA-binding assay 650 Protein production was performed as previously described (Sayou et al., 2016) .
651
Proteins were purified on nickel-sepharose column in purification buffer (Tris-HCl 652 20mM; dithiothreitol 1mM; pH7.5) and eluted with 150mM imidazole before dialysis in 653 purification buffer. Electrophoretic mobility-shift assay was performed as previously 654 described (Sayou et al., 2016) in binding buffer (Tris-HCl 10 mM; NaCl 50 mM; MgCl2 655 1 mM; 1% glycerol; EDTA 0.5 mM; DTT 1 mM; pH 7.5). Probe sequences are 656 indicated in Supplemental Table 6 . Supplemental Table 3 . Genes co-regulated by RAX1 and REV.
